Evaluation of antioxidant activity and chemical prospecting of metabolites produced by StreptomyceshygroscopicusS75-5 by Sandrine Arruda Lima et al.
POSTER PRESENTATION Open Access
Evaluation of antioxidant activity and chemical
prospecting of metabolites produced by
StreptomyceshygroscopicusS75-5
Sandrine Maria de Arruda Lima, Temístocles Ítalo de Santana*, Jaciana dos Santos Aguiar, Janete Magali de Araújo
, Teresinha Gonçalves da Silva
From 5th Congress of the Brazilian Biotechnology Society (SBBIOTEC)
Florianópolis, Brazil. 10-14 November 2013
Background
Streptomyces hygroscopicusis a species that produces a
variety of antibiotics belonging to different classes. It hás a
distinct structure and possesses certain biological proper-
ties, such as antimicrobial and antitumor [1]. According to
a study by Rong and Huang (2012) [2] more than 650
kinds of bioactive substances have been produced by
Streptomyces hygroscopicus and species related to it.
Members of this clade are still one of the main means of
screening new substances. The aim of this study was to
investigate the antioxidant activity and chemical profile of
metabolites of Streptomyces hygroscopicus S75-5 obtained
by fermentation in liquid and solid media. The antioxidant
activity evaluation was conducted using the DPPH method
[3] and chemical prospecting following the methodology
described by Harborne [4]. The results showed that the
extracts of fermentation in the liquid medium presented
the highest percentage of antioxidant activity. Chemical
prospecting also made it possible to determine the
presence of phenolic compounds in the ethyl acetate
extract of the metabolic liquid by fermentation in a liquid
medium.
Methods
Streptomyces hygroscopicus S75-5 was grown in an ISP-2
medium liquid for 48 hours (30 °C / 120 rpm) and inocu-
lated into a liquid medium (soybean meal) for 96 hours
(30 °C / 120 rpm) and a solid medium (parboiled rice) for
21 days (30°C). After cultured in a liquid medium, the
biomass was separated from the liquid metabolic and
extracted with methanol. The metabolic liquid was
extracted with ethyl acetate. Metanol was also added to
the solid medium. The antioxidant activity evaluation was
conducted using of the methodology of sequestration free
radical 2,2-diphenyl-1-picrylhydrazyl [3], where 80 μL of
the extracts and the standard solution, quercetin, were
added to 500 μL of a DPPH solution (44 μg/mL). After 30
minutes, the absorbance was read in a UV-Vis spectro-
photometer at 517 nm. Each sample was tested in tripli-
cate and the activity expressed in percentages according to
the equation: AA% = 100 - {[(Abs extract - Abs blank) ×
100] / Abscontrol}. For chemical prospecting of secondary
metabolites, thin layer chromatography was used to ana-
lyze aliquots of 10 μL of the extracts to detect the presence
of alkaloids, reducing sugars, phenolics compounds, flavo-
noids, tannins, triterpenes and steroids, using revealing
specific [4].
Results and conclusions
In the antioxidant activity, the methanolic biomass
extracts, ethyl acetate of the metabolic liquid and metha-
nolic of the solid fermentation showed, respectively,
62.2%; 76.9% and 49.1% capability to sequester the free
radical, respectively. The ethyl acetate extract of the meta-
bolic liquid from fermentation in a liquid medium was
responsible for the highest percentage of antioxidant activ-
ity, making it possible to detect the presence of alkaloids,
reducing sugars, phenols, triterpenes and steroids in the
chemical prospecting. In general, phenolic compounds,
classified as flavonoids and non-flavonoids, are multifunc-
tional, such as antioxidants. These can operate in various
ways, for example, by combating free radicals by donation
from a hydrogen atom of a hydroxyl group (OH) of the
structure aromatic [5].
Universidade Federal do Pernambuco, Recife, PE, Brazil
Arruda Lima et al. BMC Proceedings 2014, 8(Suppl 4):P234
http://www.biomedcentral.com/1753-6561/8/S4/P234
© 2014 Arruda Lima et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Acknowledgements
The Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES)
and Fundação de Amparo a Ciência e Tecnologia de Pernambuco (FACEPE)
for financial support.
Published: 1 October 2014
References
1. Anzai K, Ohno M, Nakashima T, Kuwahara N, Suzuki R, Tamura T, Komaki H,
Miyadoh S, Harayama S, Ando K: Taxonomic distribution of Streptomyces
species capable of producing bioactive compounds among strains
preserved at NITE/NBRC. Applied Microbiology and Biotechnology 2008,
80:287-295, doi: 10.1007/s00253-008-1510-6.
2. Rong X, Huang Y: Taxonomic evaluation of the Streptomyces
hygroscopicus clade using multilocus sequence analysis and DNA-DNA
hybridization, validating the MLSA scheme for systematics of the whole
genus. Systematic and Applied Microbiology 2012, 35:7-18, doi: 10.1016/j.
syapm.2011.10.004.
3. Mensor LL, Menezes FS, Leitão GG, Reis AS, Santos TC, Coube CS, Leitão SG:
Screnning of Brasilian plant extratcs for antioxidant activity by the use
of DPPH free radical method. Phytother Reserarch 2001, 15:127-130.
4. Harborne JB: In Phytochemical methods: a guide to modern techniques of
plant analysis.. 3 edition. Nova York;Chapman and Hall 1998:1-198.
5. Karakaya S: Bioavailability of phenolic compounds. Critical Reviews in Food
Science and Nutrition 2004, 44(6):453-464.
doi:10.1186/1753-6561-8-S4-P234
Cite this article as: Arruda Lima et al.: Evaluation of antioxidant activity
and chemical prospecting of metabolites produced by
StreptomyceshygroscopicusS75-5. BMC Proceedings 2014 8(Suppl 4):P234.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Arruda Lima et al. BMC Proceedings 2014, 8(Suppl 4):P234
http://www.biomedcentral.com/1753-6561/8/S4/P234
Page 2 of 2
